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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
process both data transfer control on an external 
bus of a microcomputer and CPU operation such 
as an access to an internal bus by a built-in CPU 
in parallel while minimizing the increment of the 
physical/ logical scale. 

SOLUTION: A microcomputer 1 including a CPU 2 
in its inside is provided with a 1st data transfer 
device 4 for controlling direct memory access 
transfer on external buses EDBUSA, EABUS of 
the microcomputer 1 and parallel execution of an 
internal bus access by the CPU 2 or the like and 
external data transfer control by the device 4 is 
made possible. An internal bus access by the CPU 
2 and an external access by the device 4 are 
collectively controlled by an external bus 
controller 121. Consequently, the transfer of data 
on the external bus by the device 4 and 
instruction execution or the like using the internal 
bus by the CPU 2 can be executed in parallel. 
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IcJftfflfcSfrO^. talB IOP (A) 2 1-1 OP 
(C) 2 3«iTKl/Xy^ai*. IOP (D) 24. I 
OP (E) 25\±"f-?^*K\itt. IOP (F) 2 6 

^-h^i^x^^'v^rHlf&^^LT^'XI AB. 
I DB. EXAB tt£tftZtlX)<^&. A'XPAB, PD 
K\±A&ftX-Ycr)\s is 4 b^thtztb 

fctefflU »»<Xfctt«»<omiMi«rv^ ;\'xftiep<l 

o-y. 'j-K.xbD-y, ^4 hxho-r. axt 



[0049] I OP ( 1 ) 3 lte:M 7AM*, 

IOP (2) 3 2(i^NVUXai*. IOP (3) 3 3iiS 
CIAflWj. IOP (4) 3 4li7to/A^, IOP 
(5) 3 5«iEXDMAC4. D MAC 3 

V^* # EXDMAC4. DMAC3. ^^77, SCI 
9. ^/^ai*8. A/D^iUlOi: I OP ( 1 ) 3 
1-IOP (5) 3 5^AdJ*fl^rt$8U92^ 

[0050] S^Sg^fV c c , V s s . T1~ 

n^SiSfiS^AVc c , AVss, »J-feyhA^RE 
S. X^WMA^STBY, W9&*A:fcNMI % * 
n-y^A^EXTAL. XTAL . Krft^-FA^MD 
0. MD1. MD2^rifOA^3g^ft>&* 

[00 5 1 ] EJ2fcteV>f ^orjybTjL-^ 1 cO^f^ 

x£fg|te. ^SflRBSix^v^. i6MA>fht$fL. 
iy<>f YmzTY\sXim*)^Xt>tiX^h* 

[0052] %m&7w?i^ mm-z'<*tzftt> 

i\ CPU2cOTVUAQm±X\ itc07h'MJt 

*4J. I/O (r-^ASJ^a) (i. 
>fV7. DMAC33. EXDMAC4. 'WJKftblH 
K8. SC I 9. A/D^Sl 0. I OP (A) 2 1 
-IOP (F) 26. IOP (1) 31 — IOP (5) 

3 5. ar/SOOa^nyho-^cT). ^^)rt«i/o 
l^X^Sr^fr. 

[0053] ROM 5(2. #fc«IRtt3ft&l*L^>. 
3 2k/\M 200000— H' 

207FFFC77ty^ RAM6te2k>^b 
TFU-XH' F F F 7 0 0— H ' FFFEFF 
t:7>ye>/$fl. I/OteTKUXH' FFFF00 
-H' FFFFFFC7yey/§ilT^^. Srfc. 

[oo54] inja^^THi^x«. wsrFV'Xsas 

h$it£. CPU2^^^^Th'UX^c05feH^^it 

<^ROM£gi^-&£fc#^T&&. 
[0055] F UX^tCti. Htt, 

fettfflc7)ROM. f-^ffliODRAM^ -£<7>J3£><7)® 
ffi(ASIC) ii:'«Sti^ JMUTH UXffiH 
tt. 2MB#(4c7)8fflcOxyrO-7^»l$iX. 

XIJ72- 5fctt. DRAM£T7-trX^ 
htz*><r>T Hl/X7;|/fri/^x^, Sa^-^-F 
^tl-&DRAM>fy^7x-^^I}RT^^, 
*>&A;0(H»lcoivC(i N ¥l£7*3J! («0 HAW* 
r H8S/26 5 5>-y-X A-H»)i77- 
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[00 56] jrKS»ROMfc»LT. rtKROMSttSBS 
CT^txLi^, fiftROM5<0f*fiStt„ i*jSS 
^CPU2^DMAC3^J:->TiaaiSixT^^K0. 
JMfKtt ft* § tvte v ^ R o m 5 v y e y ^ § titz T 
FUX<DT7*:At,znLX^Aziybu-7 1 2ti J f- 
^AMi^ffl^IOP (D) 24. I OP (E) 2 5£IS 

[0057] rtlROM 5^7X^ ROM(7)^, <£c^> 

ii^^ROMT^s^i. mmx.mtfm&z%z> 

KJS*^MKit^L^^ ^g&ROM 

^Igt-fttf. rc7^^y,co^#$^^^4>. cpu< 

Srl^To^A. m*Z(r)\*]®Zm3miz%it>tL*:<% 
CPU><? ^»Kr5:«SSr>WBROMfc:*S 

[0 0 5 8] i^HCiot, rtgROM5WTH 

u*£CPU^?*£^trJ:ol;:. xyrotcscse-c* 
[0059] ms izumzvt ^o^ye^ 1 <w\* 

1 2^. rtgpN'Xr7>-hu— ^ < I -BS 
CK 120, W^3>hn^7 (EX-BSC) 
12 K U7U7y.i^7 12 2mwi». £ 
*;„ I/O7OCIi01^>f 77, v^xaj^lUK 
8. SC I 9. A/DSM10, I OP (A) 21- 
IOP (F) 26. IOP(l) 31-IOP (5) 3 
5. SflO&^ybO-^l l^thZ&tt&ftmi/ 
Ol^^^m, ^'J7 lii:ROM5&tfRAM6 
CPGl3^^co > /*xi:J8K3*ro*5r 
V ^gffc^a *y ? AUHR% ^ * -/M4H***» L T *> 

[0 0 6 0] WU^77rHIR (BUF) 7 2ii. 
mffEIOP (A) 21 — IOP (F) 26. IOP 

(5) 3 5(:^<iSrHP^A'77rMf-^A7 
7rTO&» BO^^OI OP (D) 24— I OP 

( E ) 2 5 iZl±7-?^W7 v^®g&tfmit>tLX^ 
Zcn^ v+mmtftm 2LT^L^08Syo.y^ 



[0 06 1 ] lKHert£&'<X I DB. IABIi, CPU2 
2StlXDMAC3^fif$^$ix^>'<XT"S>^, RAM 6 
^ROM5^ifC7)^^^UC7)igaT^-lrXCO^. ^ 
^»J7H^IDB, I ABlzm&ZtlX^Z. 
U7 10T^-fe^(±l^^-hT'tT^^c 

[0062] fliBWav^PAB. PDBfcfcL flfflBI 

A'XIAB, IDBh^XPAB, PDBfc£# 
fSTT^^^^i^T. CPU2WP/7A'J-H^t' 
X\ ±tU15ffl«A'XI AB. IDB^tfi[(tl 

a^pab, PDBco4m^«^^^h'LT. mm 

SA'X7XmSDMAC33d>', A'XPAB , PDB 

«casK8*ir v^ine i /o 7 or^^n^ss^ya 

v?<r>Ui?***T?*i*~f&i%^\±.>^l AB, I 
DB&lXKxrJVhu-^l 2£<g*LTtT3, Mifil 
/O70 T-ttSlS «Sf o y 9 <n v isx 9 cot ? -fe 
X(i 2 Xf — h Tff *>*x& c 

[0063] CPU2Xt±DMAC3ii:. ^UEA 
BUS. EDBUSiwSNKS^j^ffi^^U <B5**# 
ft)^^7;W^ A'XIAB, IDBfc^ 
gpy^xy^>y^r (BUF) 7 2££g*LTfi : '3. 

[0 064] fBeCPU2ZKXDMAC3tt, SMlWtC 
A'^IAB, IDB^ffifflt^. ^O^tZll CPU 
2atXDMAC33^A-X«BSR«#taj*U. £*U:l*! 
gflAxny 1 20c7)P^IUKl 2 0Affl$L 

T. CPU2X<iDMAC3C9faftaHcAX^£^;L 
6. CPU2XteDMAC3fcL 'ixmtf*it>tVkZ. 

tumvx. i ABt-rKL^m^a^u m 
^z'^-t h mm; irZJ U37vk^ -r & • a* 

[0 06 5] rtSPM'xnyhn— ^l 2 0li, a'^ia 
Bc7)rt^S:5IlgLT. ^^y? l^cor^-fe^TAix 
II AxiAB, I DB*mmLt:T7*xfflm£ff 
o. £ti. WUjyhP-7l20li rt«i/o 
7 0<7)l/yX^7^W*tllfA'XPAB, PD 
B Z-fr LX I /O 7 0 CO V it* ? T 9 -fe ^ * CKW ^ . 

[0066]MA'XEDBUS, EABUSll 
AX3yhP-7 1 2 ltc:J:^T$iifflI$ix^o JMJtcffil 
^.(^D RAM $:}ggg^^>^^r H 1/^7^71/ ^ X 

%wi«it»u3yho^7i2 l^tra. tm 

'<A&i&mT£ CPU2. DMAC 

3. E XD M AC 4 > 0 7V y *s 9A V 1 2 2 . -€"L 

4^X«K)WfWiilffIIIB12 1A3Wf3. CPU 2^ 
t/DMAC3^i:d^l*iap^vX^{i:. -H. s flgpA 
^avho-^l 2 0Tv<Xfi^P^$n. ^N'Xlt*^ 
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filS*fi#E xb req 1 izj: ~>xW»'<xm&r\&J< 
xa>h a-y 1 2 l . tm-tiitf. 

X7X^CPU2, DMAC3* 4 . LT 

hn-7l2 1li, WU7Xj'CPU2, DM AC 
T. , J71/75/a^^7122 j 5»EXDMAC4*:J:4 

sc:fc#-c#&. wuayhp-7i2iii 

'<X«S:£fl#E XBREQl dj; &J <X&m>klzft L 
X'<Am£*XL2>t £ . 9M'<xmT? J »J >y i^m^E 
X B A C K 1 £flg&A.X 3yhu-7l20 

[00 6 7] mVJ7l'*yi/*fJVl 2 2l±— &tfBl 
mz. U^^v^j.^fi-^RFREQCCjroT^gS^' 
xayhv-7l 2 HC'J^P y^^S^Srf^-r^o 
dc7) y 7 u *y 5^ A«*369M^<xfflM: t ifiSSft* . 
Uyl/.yi/^.^>f^l22 a^^ME/^ttfrmV^i fc . 
fl^^^hn-^ 1 2 1(3. D R A yis 
p-tLX. CASt'7tRAS»;71/7ya^3, 

[0068] ^4 7uay\z*-? l t> 
^WS^^«HS*fi^-E X B RE Q 3 t:J;oT»U 

2 i^»A'xlSS^*o^fc|, z 
ft.tzjttLXrtxmZ5-z.Zb. ftMrtxa>hn-yl 
2 Hi. IOP(A)21-IOP(F) 2 6<Ofl.fflT 

fi#Aaja£^>M >v-yyximizL. wawix 
-?a?i,z± zft&rtxcommz^imiz^t &tmz. k& 

rt?MT7 JVy ^fl^E XB AC K 3 fcSStttflRfc: 
[0069] EXDMAC4I1 A'XPAB, PDBlC 

t^mmmzk^nwmfe* z^kwz y - k/^ 

-fh$*l&. EXDMAC4li. ft&frt>5-£t> 

fl^DMAteiH^fi-^EXDREQi ( i =0 — 3 ) 

DMAKiSffliaiiM^traj&^ct^s. c 

<7>J:5£LTDMA^^#J>&£: % EXDMAC4 

J*, fl^x^yho-^i 2 id. ^v/txmtii 

fEXBREQ2t:J:oTWUt^SWi:S 
IZ. #SS^X^V>K£ajaU JEfc. 7h>XA'XE 
X A B £ft LXft&T 9 * X T H UXlM-fcfSfrT* - 
-e^hSP^'X^^LT^g^^ny ho^7 1 2 1 
#>^XJt£f2tf>6*#£\ A'xayho-7l2 1ll E 
XDMAC4 CWA'XT; yj y S/fi^-E X b a c k 

2£rif-h-f& c exdmac4W 

[0070] IOP (D) 2 4— I OP (E) 25c0^ 
tf/<X'<y ?Y\mg& 7f@87 2L £&A,X& 0 . 



EXDMAC4(7)faT;I/7 KUXfeJM$lJ»^C. *hgff 
A^nyhn-7 1 2 l(^mzX->X. 

- ? teiM^te S: mfct hT-?T7 SV vi?fi*jrEXD 
ACK i ^x-^^^V^ix-^teillTChSil&A 

&D®mzttjii- 

[0071] m&rxDvfnttmcoiTmitz^xte. & 
icmuri* s ti-r . mt a e x d m a c a t \*x 3 y 

ta-7l 2 1*— fa<7)i><ntLXi>£\<\ 
[0 07 2 3 EUfcrtg&Axny hu-? 1 2 0t:t^ 

-HHBl 2 0D(1 CPU2^DMAC3^S5A'X 
I AB^m^STK^Xfi^Sr^n-HLT. ROM 
5. RAM 6. I/O. JMBSH^THWXWeSrtf 
3. m^MSROMteROM5^^jz.-/M:W? hft 

MSRAM(3RAM6C0^^jL-;U-felx^hfI^s 
MS I Oii I/CVe>?jL— 7P*HsU? hm^, EXT A 

[0073] ROM513. m&OM*) . V>f ^nnyf 
lCDMft^—VtzX^X. i2^$Wx'J7 
OX(i:xyri^Mii*HciEM«reE(c^oTV^. t!rf£ 
^-HX^rtgpi/OU^X^Jg^iio-C. ft-^-R 
OME£ "0" t^t&ZtlZ&^X. ROM5^L 

[0074] I/0*<3fflRSfLfe«^ (MS IO=l ) 
a'XPAB, PDB^fflV^^'xr^-lrX^ei6$ 

it. ftgwmtRztitzm^ (exta=i ) . ^mm^ 

»U3>ha-7 1 2 1 £JMP<*liBSi«# 
EXBREQ1 1 LX&teZtlh. 
[0 07 5] H5tCJiEXDMAC4^01/yx^«^ 
m^ZtlX^Z. EXDMAC4J3, WUtf 4 f^*/L- 
#j£-f£^S&y?XXhEXDRE 
Qi ( i =0 — 3) iZ^^xmh^tt. yy^TKV 

[0076] EXDMAC4C0l/xX^Wi, 24b'y 
hfil^cO. (SAR) 40. 7^ 

Xf^^-y3>7Hl/^l/^^ (DAR) 4KS 
^16t'7M8^ : e-Hl/> 7 X^ (DTMR) 4 2^ 
hfoh. flies AR4 0. DAR4 1ii24t'7MT' 

EXDMAC4«3. mfgfe^^^M-^X^ti^ 
oTVisfirV^ SAR4 0^^DAR4 1T'fffl^ 
So fiO^>. ^-^!^»WcOJlfi : ^L^oTSAR4 

0. dar4 i<Dm*jy?vjyb. X\±f7V*> 

[0077] DTMR42^#t*7 hO«B£i±^aO 
t'J>S. y h 1 5iiEDTEt' >y hT'ftO. 
^7K7)EXDMAC4c7)i&f^*i^^r-fS, EDTEt'7 
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htf "1" lZlzvhZtltztfimT\ EXDREQi (,Z£ 
[00 78] b'y M 41*. DRQSh'7 hXfo*) . E 

xdre q i m^-wmtm zfem^tz . buIsd rqs 

i:^, D^l/\;l/-tyx, " 1" (c-fe / h^firv^h 
[0079] t'7M3liEDE77mO, KiUf- 
"1" fc-b-y h£*i£. 

[0080] b> h 1 2ttED I Eh' / SJO 
ii^^flF^S^^l*^^t'y h^;**!*, EDI 
Eb**xK EDE77m^filt "1" £-byh£;fl 
fci:** CPU2KM9&*3^#£;ft6* EDIEb' 
v htf " 1 " ic-b <y h ^il>t!^-C N EDE77/^ 

"1" IZ^vhZtL&t. Inl^EDTEb' y htf 

"o M iz?vT2ti. %u+**fwmm**mzti. 

CPV2f f zJ:t^mi:Wr> 0 

[0081] EXDMAC4l±mkttMit2tl&**:*J 
£ »J V^<«y 7ri: LTfiJjre^ & J: d C4^TV^. 

'J^A' 7 7r^fflt^^:li, $Ki£5fcX 

7hOTOt'7h$:" 0" l^ijm) J^Cr&T^ 

CPU2c7)^(i:^5:^ 0 EDIEt^yb 
£" 0" ^^UTtT^mf. ^USrlfy^A^r 
fcLTflfflT^^ t'7M0-8«RPB2-RPB 
Ofc'7htfcO, 'Jy/A' 7 7r^X, SU^ye- 

(RPB2-RPB0 = B' 000). 1 28kB (R 
P B 2 — R P B 0 = B ' 001) N 256kB (RPB 
2-RPB0 = B' 010) . 512kB (RPB2- 
R P B 0 = B * Oil). 1MB (RPB2-RPB0 
-B' 100). 2MB (RPB2-RPB0 = B' 1 

o i ) x-hh. f-^mmmmcommzLtiip-yXTY 

lx*fflgS"CSAR4 0. DAR4 l<Offi£>f 
>hLXWS\LX^<t%. RPB2— RPBOb'7 h 
ti. ^cOfit-t^^oT. TWXimmz. SAR4 
0. DAR4 M 5. 16, 17. 18. 1 

Fux&&mmzinMmzmziiz>. ztuzx*). ex 

dmac 4li. &Mmzvy^v7T*mf&tZ>tm< 

[0082] b'y h7. b'y N6ti. SMI . SMOt' 
yhT'»9. f-^f«:SAR4 0$:>f^^>' 

SMlt'7 h£ "0" IC^UT-r&fc. SAR40 
telI££$*i&o SMlb'yNSr "l" C^7hU« 



®T\ SM0b'.yh£ "0" ^UT^&h. 4 V? 'J 
*>-K SMOb'yh* "1" iZ^vh-t&t, -T?V 

[0083] b*-yh5. b'-yh4i3;. DM1. DMO b" 
vhTh*). f-^fcMCDAR4 l£4 V9V*V 

DM1 b* y h$r "0 M ^Umh, DAR4 1 
DMlb*vh£ "1" K-fe-yhLfctf 

mx\ DMoh'7b^- o M ^';rt^i:, 

DM0bVh£ M l" tc-b<yh-f£h. -r?'J 

[0 084] b>N3. b'-yh2li. MD 1 . MDOb* 
vhTb*). 7- ffoj&^-Y MDlh'7 
h£ "0" C^'J7fl>fc, 7^T)VTV\sX*:-Vb 
%Z>. T*TJUTYUA*:-YTli. 1 H^gKrC. S 
AR4 0t,f^TKl/X^ % DAR4 1t^il 

Ml. SMO. DM1. DMOb'y h^^zm^SW 
X. SAR4 0. DAR4 1 <7)&m*ft%:*>tL& . 
[0085] MD0t'7h^ "0" lZ?*JT2tlX^& 

AR4 0C0m^b' y h VtfZ&kLtzt £ 

W^HIS^lK^TtW^^. KM777/EDE 
^'"1" (--b y 

[0086] MD0b'7h^ "1" (C-b y h£ixT^& 
*§^tt. DAR^^^^v^stg^fli^^^ 

[0087] MDlbVhS- "1" lZ*>yh*t&t, i" 

9 y 1/7 ^fi^-E XD AC K i T'fg^^ ♦ 
[0 088] MD0t' 7 h^ "0" lC?»;T$*l-0>& 

5£L. SAR4 0^iM7CC7)rK^X$rf§^^tfct 

[0 089] MD0t'7h^ M l" (C-b-y h%tiX^& 
i§^te. te^TC^r^yU- y^fi^-EXDACK iT*ti 
£L. SAR4 0^lfeilBfe^rh'^?:^^tfct 

[0090] V^i), SAR4 0^liDAR4 1iO 
RPB 2-RPB 0 b> h(Cj; -?Tfg^nW^t' 

vvt>h**v/xu-im&i,tzb*i,z. m$i\m<F> 
mm-rtmizix. gi»T77/EDE^ - i- \<z 

-b yb$tL^ 0 

[009 1 ] b' 7 N0liSZt'7 h-C^O. HUcOx- 

0fr*mt*&* SZb'yh^ "0" ^'JTtShA' 
>fh^X. " 1 " ^-b v h-t& t V- Y^^Xcof- 

*&mm%*>tih. 7-wxii2AMht 

[ 0 0 9 2 ] me WiEXDMAC40/0 y 
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£ti&. EXDMAC4ti:. ^MB*^jBi65*li#EX 
DREQi ( i=0-3) SA**t4. tK. E X DM 
AC4I1 ^gU^'xa^bn-^l 2 ICttLT. fl-SP 
A**I^;REXBREQ2. >m/^37VKOj84t 
TKU*<oaWj£*tt\ »U3VMj-7 1 2 1^ 
fe*»tXiT?yi/yS^lfEXBACK2, JWS^ 
XUr*©^EXBRDY*A:OLTiMFf&. 
^THl-XlE^tCffiffl'r^EXDACK iUU 
X3?>KtKW, ^hSPM'XPT^m-^EXBR 

DYco*y-h$*i£tt®kL ftW<x?yhu-yl 
2lWEXDMAC4(:Sn i )x^f h*T— hffA 

— y!2 l^trtSA^3yNn-7l 2 0^EXB 

[0 0 9 3] mz, 70Da>ea-^ 1 
^y^7x-X^lt, CPU2^DMAC3C0U — H 
/^-f htf>*rf>£ % WU3Vho-7l 2 0K, 

}j£ix, 7 H P A B^f-^ / U P D B (:S 

[00 94] fflScODMAC 3li. f^T^THl/Xt 
-Ktf>»£\ 'J-HUf-^^-I. DMAC3W8 
#|U <r*l£^>f hlT*. ClfUCttLT. EXDMAC 
412. J:<^)«S^Aai*^h^ft#^-ti:. I OP 

(D) 24. IOP (E) 2 5C0^v^HIS&7 2L^7 r 

IKII^fc^U-H/^-f M»L DMAC3CW 
hSlftttf. mmLfz^. DMAC3liA' 

*. dc^^WL. EXDMAC4ii-e^lB-^S:*^ 

mmLtZV-CZZ. ttl. EXDMAC4tiSf^ 
eiSIW«B*±fc:4JV^Tfcs CPU2«rtfflA**JBvvt 
r^-trxKrf^^^^h^T^^^T'. CPU2l:J:^ 
EXDMAC4^(7)l/yX^'J-h^jiS^$y 
^T^T0-h#T-££. L^^T, CPU2HEX 
DMAC4(0ft®$:(Sf(C^^t§l», 
[0095] E XDM AC 4fi. CPU2tM 

Hr-^<50— B^ftl^S: a^^A-zUTItfe ? b~?h b . 
&m<0?-?/^*mi&&m*!ktXL2.o. EXD 



[00 96] H6tCfi!itf. EXDMAC4JiJaT<7>0 
B/0 7;T'M^I>. EXDMAC4it tiTldDT 
MR42. DAR4 1. SAR4 0C0l/yX^^4 

***/WHI£* *^ j r*;Ncftaco*Jffli[iISS4 5. x 
-My7r (DB) 44, 7Kl/XA' 7 7r (AB) 
4 6. KtXJICfRiRJICBIK (AU) 4 3£WT&. £it*> 
<r>7u~;7\±^ AA'x, B^^<7)22jcO|*IgP>'N'X(c:J:^> 

[0097] MmBB4 5fct. ^SftS^fl^EXDRE 
Qi ( i= 0 ~3) *t*fflLT»fls£BlittU fl-Si^x 
Jii?5fcE XBREQ2, JW^avyHatfrKW 

*aS*"tit*fc:, ^X«l7^/l/7/EXBAC 
K2. JWAxi/f-f I^EXBRDYiA^loo. 

^. y-Kfl»* ?4 hff^. 7HI/XA'XPAB±C0 
7h'Wet'7h, ^xPDBcaffifciraort:. 

>-'x * ay Affl* 5 . 
[0 0 98] MBTKU'*^:7T4 6li. JMBTHU 

«fi£-C&0. Ay\'X^^x-^5rA*L. !J — 
hf*TK^tflW»fC. EXABM^n. 
[0 09 9] lul£'r-^<*/7T4 4(il 6hS h«« 
"C*D. r-^PDBfcSgSil, CPU2*>'EX 
DMAC4W^^^^'J-hV7>f h-thm*)? 
— fCDA&JlZff 3, SAR40. DAR4 1^24h' 
7h«KtftJfcA, CPU 236^li2HK^tTr^ 
-feXSfl***. <Ttf>fc£. EXDMAC4rtSTiillU 

[0100] HUlBD TMR4 2 . DAR4 1 . RX/SA 
R4 0<D&UiSAiPcDmm±Mm<om*)Tbt) . BA'^ 
j^x-^SrAJlLT. AAX££ii;frr&, fiieitflftS 

(au) 4 3fcM y^'J^yh/f^'J^yhSi 
WfcfPSrd. A^teA^'xT** 1 ). tt*ttBy<*fc(lttj 

[0101] S7WiEXDMAC4C04fc®j^EI^ 

EXDMAC4I1 X*r-h I (7M F/HJS 
S) . Xf"hS (V— XC&RB) . Xf-hD 

[0 102] L>-fc *y ht£tcli. Xf-b Ilzm&-?&« 
Xf-Mtlt EXDMAC4c0glftS^(i-^EXD 
REQi ( i =0 — 3) Sr^vrii Mtt^xT) 
^^^;l/C7)EDTEt^yb^l^-bvN$iXl>t. SIS 
^•■v^/UcOEXDREQi A^lS:«ai^. ItSccOf^ 

[0 103] EXDREQiW^-W:^l>t, 

<^SAR4 0^rtS£EXABfcft;*>L. SMI. SM 
0 b' y hC^ot S AR4 0Ort§5rie»r-r^ 1 1 1 
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[0 104] WUnyha-7l 2 HI 5MP><* 
»J^xXhSriBf?LT. m^cO^-f EXDM 

ac 4 fc*i«/^*fc*i r?yi"»^fl» 

EXACK2£«ttlfclU;:U »»A*£jBIW& • *K 
tf/t*jMRTf~& 2: * JWU/Ul/f^fifEXBRDY 
WS:«tt«ffi*lSn&. £*UcJ:»). EXDMAC4Ji 

[0 10 5] ^/^7Hl/^^hTll EXDMA 
C4B, A'XT ^ y U 7 y'if E X B A C K 2 ^}SM 
MX'. W^l/f^EXBRDYSlHiBtifc. Sff 

[0 106] fAr^TKi/«-rat r^yw 

DAR4 l^rt^SrTKl^XV'CXEXAB^ai^iL. S 
Ml. SM0h'7 hC^tDAR4 KOrt^Mt 
Zttij^ ^U'jmhEXBREQ i fcy<X 
37yK^S;U3yfo- ^ l 2 lteffl*^*. 

[0 107] ft&J<A^>-hn-7 12 111 9M*<A 
^EXBRDY$rJSlt«®tC'r^, EXDMAC4H 

A^r^yi/ 7^fitEXBACK2#iStt«)Bt, n- 

[0108JH, ^y^THl/X^-K^^&ii. X 
EXD ACK i ^gfittSCt^J: x^l 

f-^$:IOP (D) 24, IOP (E) 25c0^-y^ 
[0 109] f fflc0^7H l/XA'XE XAB^fflV^T 

[0 110] m8lzizrnm^4 ?vzi>V*-?zrv 

[Olll] T'jy^JSlyXfAll v^nayt 
y rtwix (usb) xii^r^ 3 v^rt'cosfi 

@»100, DRAMTftf££ft*:A>y:7TRAMl 0 

1. ^t7;^yx^l/-FROM (CGROM) 10 

2. rpmROM103, EP^SIfflllHlSS 1 0 4 

u^lW7>f^D3^ A -^l^|«A'Xl 0 5 

[0112] frifiro^^AROMi o 3iixi;ro 



IZ^ A' 7 7rRAMl 0 liixUT2^ s CGROM1 

0 2lix'JT6^ SfiSllll 0 02UXQ]^M«EI»1 
O4ttxyr7tW0 3T^TV^4 # a' 7 7tRAM 

1 o N^riSflr-x^yfcLT. y^i^ 

V^DRAM#W>£il&. 08fc:*>tvC, A' 7 7rR 
AM 1 0 1 ^o^TJi^cOT KlxXffig^H^SftT^ 
-6. ^^0Mfc:fti.». a*77tRAM10 1U2MB 
( 1 6Mh' 7 M <OiafiS*S:*rU <£c7)|%01MA>f 
b£CPU2^ffHj|&^$£ x I^512kBfo'jy 

[0113] 08cO^Xf^-C<l Mfc. y H 1 

0 6. ^rHISSl 0 7. 7^7^^^-^! 0 

8. ^'J 7 yy^y^i0 9m, ^tt^o 

^108, 1 0 9(1 -£*mV7-f ^D^yta- 
^C<*oT*W2i'L&. 7^y7^Kt^l08, 

*t'j7^;^wio9tt, Wfcwiwisjft* 

[0114] H*t±£iv£v^tf>0. ByfBv>f ?nrj>- 

MaA/D^siojiffitH^fc'^viHSffi 

[0 115] EXDMAC4i^yhDZ^^y^7 

»i ooiz£&7-?<7y%m£. cpu2cr>mfttmt 

LT'+io. ill K2SS*<i#E 

XDREQi^L, teST^yy^^fi-^EXDA 

6* 0Uf*\ tyho^x>fy^7x-x^yr7 
h^ho-^fi^EXDREQO^A^L. f-**^ 

ot-x^t/^tki/x^^^^ ^-r>-3 vAy?y 

x-XCO^flft^EXREQl^A^lL. EXD AC 
Kltii^Sr. try 3 W^7x-XCWT, 

[0116] rtgffcDD MAC 3d EP^x-^Oaj*. 
7>fy7<-H^108. ^'J viSV?->±- 
?l 09Zm^hKMz;v\sXT-?<r>&-h*ino « 

ttz. sc 1 9<mm c f-f. &mT-*cotimz?f% 

o. ;<0J:9»DMAC3(?«B»tttov^li, lufE 
1fiH*5-30 7 5 l 6-^«fci2ttSiiT^*. 

oT. ^r^3>i^h£7>Sfi[i]g&looco--S8^. 
SSflHlalKl 0 4£££l^yr<0v>f ^D3ye^ 
(cl^t^SC: A' 7 7rRAMl 0 1 

* *f <0»Ufl t , Jtlf7 ? n =7 >- e 

?£mft^&C: rnmROM10 3^> 

CGROM 1 0 2^(01 o Iz. fflJMtfxry ^«8®5r 
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[0 118] S9 Clii8^"e>( ^on y b'^.-^ 

[0 1 1 9] AB, IDBIt C 

PU2cOROM5*^<orn^^A»J— KkRAM6^ 
*>r— *'J — h£ 1 hTffoTV*&, ^ 
<7)*T\ CPU2{iT33&^PA'XPAB, PDBSrffl 

— H> Tl 2*»£*H»** »J C GROM ) £9 

y-FSrfH. Pa'xpab, PDBfrcg^ix^lil^ 
liRAM6^ROM5 X 0 t> T ?*XjS[j£#jlVHD-C\ 
A'X 1/f ^ -if B R D Yj&>a'X3 V h 1 2 OH 

[0 120] DM AC 311 T7*>£>. y **£>|*Jg& 
[0121] — ]fi\ EXDMAC4il ^A-^O^x 

T*?^*/ui3Mg»£*i&. fiift^fi-^EXD 

REQi ( i-0-3) (1 MfcT^LTfc9. #Ji. 
If. c h0kfa$<Ofc£&#a>\ EXDREQO^tt 

[0 1 221 TOT. EXDMAC4I1 EXDREQ 

U ftW*XtmJkt>?\-&<Xzi^y}t£miL. EX 
ABS^n.^^nv^Kd ij-^ij-f 

U EXBACK2iCi:0. S*>fc: N EXDMAC4C 

Vhn^7 12 1(1 —S.. AXU-f-ffl^EXBRD 
YSr^vStt^SHLT. EXDMAC4C»)x>fht^ 
?/l-£SA$^&. 

[0 12 3] WU3yho-7l 2 l*^£B*$il 

t t ^ a* i/f * ft#E x b r d Ytfftmtmzmzti 

EXDMAC4Ji*^^yHM?/^£jft;tT. 
WK£?&fcU ^'XEXABHTKWX^m^l-r^. 

ttxzm^^h. ^gs^'xnvho-^i 2 mfl-gp 

2 Hi. -fi. EXBRDY£#*gft#S&:LT. EX 
DMAC4Wx>( h^>f ?/U£*$A£-£6« 
[0 124] EXBRDY^«§ffi«®^Sfc. EXD 

[0 12 5]T7T\ EXDREQl^iSfi»^ 



^<7)tlDfjSLT. EXDMAC4iiXf-hS(:M 
U ^^<x«m^t^^X3WH^^L. EX 
AB£tt:*)-f£. MA'X37yh'll 'J-b'^EXD 
AC K 1 cOuB^J^f if^r^Kpp^Xr? y ha — y 1 2 
JFtZ* ft&^Aziyhu-? 1 2 Ki^ffl^'CXltta 
f?U tt*>K. EXBACK2tiOEXDMAC4t: 

w^ttwt, *f^x£gfirf ±iei5j8t 

H, — HEXBRDYSr^RStt«ffi(cLT. EXDMA 
C4(:»>x^ MM?/P*f»A&*&. lW<m>h 
n-? 12 111 DRAMxyrcor^HrX^¥(lBfU 
T. riltt-y, RAS. CASt0^m4X 
f-hTT^WS. EXBRDY^vSttlt^^:^ 

EXDMAC4ii^-h uzm&L. ¥tmvtmz 

[0 126] SgtC. T14-C. EXDREQ 1#8H£R 
m^^tz^znPSLX . EXDMAC4liXf-hS 

U EXABSratfrf WU^vyHIl «J-H 
kEXDACKlcOfct^tfSrJi*^. ^^k^. ft 

ho-7 1 2 1l»Ui?:|fftW, 
CPU2Ci*^y-K*fr*^fctf>. EXDMAC 

4fcfl^x«£*£-f. CPU2(;:J:£fl^y-b*<o 
&T£#0, Tl 7TEXDMAC4£ttgff>K.XJi£-£ 

a— v 1 2 l^^l^^^-ft-^EXBRD Y£^gft 
ttJBCl/C* EXDMAC4Wx>f h^>f ?yU9S*A 
EXBRDY*igtt»/j:^t N EXD 
MAC4liX«r-M fcXSU Wmttmzmz* 
[0127] DTMR1T11 DTIE=0. RPB2 
— 0 = 6* Oil. SMI. 0 = B' lOhSft. 51 

QTSAR^^f^'J^yhUcfci, H' 5FFFF 

Fj&^h' 58 000 0i:ii^ »ff£ttBW"£. 

HP*>. H* 580000-H' 5FFFFF(7)A' 7 7r 

rami o i±^)'jy/A' 7 7r*»KU^ 0 cp 

U2I1 SAR405ry-F^"&^fC. "jy^7 
rcOA;>rtM y^Sr#&di:^'C^^o A^^^^S: 
#HSLoo. yy^Ay^rfcrntSnTV^S-r-^* 
rf^IBcSr&i; »J 7rtf>y--K*fr3£ 
htfm&iztch. 

[0 128] 4fc. EXDMAC411 #jhi^T(Ci6f^ 
[0 129] CPU2WSA'X^U'j^b'/7 

4 ht exdmac 4 lziZft9V<xmMfim*Z£3t$t 

Ztl&t%£. CPU2^EXDMAC4cOMiX^^fi 
ff±«S(c5r&*\ CPU2cOT-^r^-fe^«^i:(ft 
<. 4^CPU2(^^W3r^-fe^$rfi : 3%^ii^ 
<> EXDMAC4iT-^^^^WH(ifi : ^> : Sr^ 
^4>. CPU2^EXDMAC4^SBfaf?it«t®tC^ 
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&Cfc«r05BT*SS. 'J?%<kt>^ CPU2#ROM5 
iX-ynfy^trmn^ZZtt. EXDMAC4CJ: 
b9US'<xffl&b*Wil,TfriZbif'V9i>. mwf 

rtAK&ifroZhifi-eZZ. DMAC3(:J:I> 
t 0 1 3 0 ] iwu«*w^ir^ 

*ifLT. CPU2tDMAC3i: 
t*-A^ y H*<tf3^k*<T**. H«fcCPU2 
^^{iDMAC3cO^SPT^HrXtEXDMAC4 tcO 

[0131]@1 0(C<±S5ieiHfflcODMAC3fcEXD 
MAC 4 tnmXnm&ZG-t htm^XDMAC 4 A 

[0 132] 7 s -?mm***M*o-~7 tt. 

fU fflttl'zSXfk LTC0DTMR4 2. SAR4 0 „ 
DAR4 1, 2ffl^^^y^TCR4 7A, BTC 
R4 7 B SMSS43At:y7^47C^ 

[0 133] HI 0*>HTtt, H6fcR«fc:. *MftX 
l 2 ifc*tf-5-f ^*:7x— CPU2 

i 2otc«-r&-f>'^7x-^fcLT. rt»^<x*s* 

[0 134] DTMR42^EDTEt'7hF 1" £ 
4ry bT&fc. WU3Vhn-7l 2 ItCJtLT. 

*Wt*J:0>IEig&« CPU2^»U±(?)rn^ 
ASeif k ifeff LTff 3 C t **TS « . 
[0135] — DTMR4 2<D. HjFM&JvSrV^ I 
DTEt'yhF 1" IZ-tzyh-t&t. MB/*A*yh 
o^12 0CWLT. ft»UH*WU3V 

ffiB^)rHl^xBlo(B»*. CPU2oB#fc#fft«fc: 
ff 3 £2: 

[0l3 6]Hl0^M(:«l:tLil 8^*/Hrif 
ZZtifiZhh. ^8A'XDMAC4Afc LTOM-SH 



[ 0 1 3 7 ] Jgfcs ^SSM'xCiM^SdWHSSa: , 
x(KS^Mfl|ia»i:*gi|t:»fe % ^ix^ii(7)g[W«S:fl 

[0 138] >-y^rKU^^-K$:aSlRL^fc^(i 

-r^> mmvvhtvm'zzbwvzi. 

[0139] OJMWLt:mMcommzXtiimT<7)ft 
[0 140] C 1 3 v-f^oaye*— *l<art^*x 
*:CPU2<7)i&ft^ EXDMAC4fclcfc&*f^.x£ 

[0 14 1] (2] WU3yhD-7l2 1C, T 

AAT-hm&b*<ortAitmi&&*imzL. cpu2 
%<nmwftW<A-?A 9 d m a c 3 k: i 6*MP<*r 

^tXhEXDMAC4U^S7^-trX$:. *f>*&A 
x^>ho»7 1 2 lfc±^T-JSLT#J»^&«rfcfc: 
J:^T. MA^MfflL^^EXDMAC4Co^T 
fc. CPU2. DMAC3k(l«^^N'xr^^$r 

[0 142] [3)»<X3yhD-7l2im 
« 7 H l/X^A^ a vy F it' t a'X E X A B 

[0143] [43 ^SffAXnyhn-5 1 2 llcj: 
0. CPU2. DMAC3tIJ:5^v<xr^-bXkE 

XDMAC4. ^^co{^c7)^*sy^«s^k^i@f? 

«^tCJ:oT, CPU2, DMAC3£J:*5raiJA 
XT? HrX E X D M A C 4 £ cOia<OW&AX*i|£§80$ 

[0 144] C53 CPU2<7)rn^A<SSOTO^K 
ROM5£. CPU2<7y<^^^^4^:^J:3(c. Mff 
K«r if TWWTIEfci-ft -t tc J: 9. ±#6*5r*!yi 
^q^^A^^c7)ROMH. HlW^rn/ 
^^^k'$:rti^ROM5(c:ia*W-^^i:^T^, 

[0 145] C6D EXDMAC4fi. «»<D?"V*/U 
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[0 146] C7] EXDMAC4ii. gfi®B 1 0 0 
HAy7rRAMl Olcoi:^^. fl^AxfsiMWi 

-h£^5-yfMIJK7 2LT1f5£fcecJ:'K EXD 

«#££*S'hT'£S. ifc. CPU 2. DMAC3*^C7) 
T?*X£. EXDMAC4S*C0x-^feiMfcC7)M^ 

[0 14 7] C8] m^t/^&9t<r>rv\^xui;x9 

4 0, 4 lcOEfcgtf'y h*>fc±ffiOfV h £m^k: L 
t\ *&£Lgjff£*rf£fc:U CPU2com^<. B5IE 
a'77tRamioiiwc n mmzvyy^vyr 

$rffittcJ§ST-#^:<Tt>. A 7 7r RAM 1 0 1 coj: 
oKc*®&<D**V( l z$>~oXli. *S«r^tB^I4±t«: 
V*. CPU2fct Bi^EXDMAC4<OrtS2:U-~H/ 

■TIB*: A -?T. CPU2^SU92^S^J: 

[0 148] C9D »Ut:g8$^DMAC3(: 
i^rta^X±<7)K^i:. E XDMAC 4 J:&?H&'^ 

v>r ;Djye.i-^ i cmm&m£fa±3-z> zttfz 

*5*vc % ^-^ffia^^ir^'cODMAC 3tcJ:^rt^ 
A'^Ki:, SftHIBl 0 0(7)a'7 7tRAM1 0 

[0149] C l 03 W ^nnyejL-^i tgfiHJ 
BIO 0^t*Sr^-cO^S*^[U»^: LT^S^^Cl 

[0 15 0] CI ID WUt:S^ix^DMAC3 

y h o-^ 1 2 1 Zftm-Z ZtizX 0 . ^W^r^-v 

[0 151] C 1 2) rt^;UC&j££*l*:DMAC3 
EXDMAC4$:H*:^y^-;I/tLTMtS 

[0 l 52] fi^*W»fc:J:oT*S*ufeW!Wi. ± 



[0 153]«i(f. DM AC 3. 4C0T F U XUi/X 
y b 2 4 t' y h fcRjg § tl^ ZCDTFls 

x t'y h gw* c p u t w±¥mftmm®&mm<oT k u 
[0 1 54] mi^T-^Kj^g^Jtse^-H 

§»l/i/'x;^oTU^ e KB***'** 
£LT. rHPXP^^^l*h^di:i>^TfigT'$> 

So 

[0155] V>f ^0=7Vtf ^-^^«^ov^Tt>KR 

f^h7yx7r3yhn^J;35: N gij^^ 

n-7(::ovvcfcL ¥fi£7^3/! (ft) BAWHWfifr 
fH8S/2655y|j-X a-K^x7V-jl7 

[0 156] ±tz. EXDMACWxnyhO-7, 

^H^ire£>&. I AB, I DBcoia^rt^^hP 
AB, PDBc0j:9 5r^gS^'xa:^-^^«-tS^^ 

[0 157] v>f ^nr/vtri— 91sAtM±. T'JV 
T. pA' 7 7rRAMCfiiL, A' 7 7rRAMK 

Aw\<n&m. r r am fr^mmm&'^co&m 

C EXDMAC^ffifflU *<015^CPU£^<7)T 

[0158] &±<OWRTI&E.h LXttWMtZ* ->X 

Lfztf, *tilzm%.21xZ>i>(?)X'te%<. ROMJrtl 
7t(DSP) $r^C4cL^v-f ^nnyha-^C(> 

[0 159] 

izmcowmi *ffii,z&\^xm^2ii&¥m<vo%iWt 
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[0160] i-^h-h. m i ^f-^saaacj: 

Witt • Wami&£S'J^HRkr*-& - fc WCZ & . 
[0161] DMAC^A3«:r-^«3«K«Srrtj«L 
fcv ? n n y tf A - * iz J: & r - 9 &mco h - * ;H4 

[0 162] ±ld^>r ^nnyfjL>-^$:jSfflL^v-f 

h. 

[01 1 *^^^v-f^a3yf^-^c7)-M$:^ 

[02] 0KOV4 9uai/\:x.-9l l z&tf&T\ z l<'X 

[ 0 3 ] 13 1 co v >f ? n a v tr - 9 £ A*flSfi££MB 

[04 ] A'xny H^fa-^ 

#1 £^rf :/o «y 9 0"C*> & . 
[05 ] ?m'<XDMAC<OUi;x9ffif&<7)-M*:^ 

[06 ] WUDM ACcO^J^f/D 7 ^ilt'* 

[07 ] ft&<XDMAC<7)Wm&mZ'$>&« 
[08] il^7^P3yeW^fflUcyXf 



[09] v>f ^navtrji.— 9cr>mft9J 5 v/o-fJ 

[010] 5 r h^^DMAC^IJ<7)^J$r^:-r7'n y^0 

1 v>f ^onytr^-? 
2 

3 DMAC 

4 E XD MAC 

5 ROM 

6 RAM 

I D B . PDB rtSRT— 9t*A 

1 A B . PAB, EX AB rtg?T KUXKX 
12 

12 0 rtS^a*' 

12 1 H^Axr?^ ho- ^ 

122 VyUyi/jL9'1 V 

2 1—26 IO^-h 

3 1—35 IO/K-h 

4 0 V-X • T Kl^-X • l^X? ( SAR) 

4 1 f^Xf ^-yaV • T FUX ■ U^X^ (D 
AR) 
4 2 
4 3 
44 
4 5 
4 6 
100 



X- ? Ki^£- K I- 9 (DTMR) 

msama (au> 

T-9rtvyr (DB) 
7Hl/^ 7 7r (AB) 

10 1 A' 7 7rRAM 

102 CGROM 

103 rn^ROM 
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[07] 
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